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(54) COATING MATERIAL FOR MEDICAL USE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress proliferation of 
bactera at a wound part for a long time and to prevent 
adhesion of coating to the wound part by coating the 
side to be abutted with the skin in an air permeable 
porous substrate with metallic coating having 
antibacterial activity and forming diamond-like carbon 
(DLC) adhesion preventing coating on the outside in a 
state in which the antibacterial metallic coating is 
partially exposed. 

SOLUTION: On the side of the face to be contacted with 
the skin in a non- woven fabric coating substrate S of a 
high polymer material, antibacterial coating M1 
composed of at least one kind among Ag, Au, Pt, Cu, Sn 
and Ir is formed by an ion vapor deposition thin coating 
forming method, and furthermore, on the outside, DLC coating M4 is formed by a plasma 
CVD method. Their coating thickness is regulated to 0.5 to 5|xm, and, between the 
antibacterial coating M1 and the substrate S, a mixed layer m1' of both is allowed to exist to 
increase their adhesion. In this coating material for medical use, since the antibacterial 
coating Ml covers slightly to the inside of an air hole S1 of the substrate S, and on the other 
hand, the DLC coating 4 on the outside is not formed to the inside of the hole SI , the 





antibacterial coating Ml is partially exposed, and its activity can be shown (fig. A). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The medical-application cladding material characterized by forming the antibacterial film 

which is from the metal which has antimicrobial activity on the field side where reliance is divided into 
the skin of a medical-application cladding material base, and forming the diamond-like carbon (DLC) 
film in the condition that this antibacterial film is partially exposed to the outside of this antibacterial 
film. 

[Claim 2] The medical-application cladding material according to claim 1 formed by the ion vacuum 
evaporationo thin film forming method said antibacterial film uses vacuum evaporationo and ion 
irradiation together. 

[Claim 3] The medical-application cladding material according to claim 1 or 2 with which said 
antibacterial film consists of at least one sort of matter among silver (Ag), gold (Au), platinum (Pt), 
copper (Cu), zinc (Zn), tin (Sn), and iridium (Ir). 

[Claim 4] The medical-application cladding material according to claim 1, 2, or 3 said whose base is a 
permeability porosity base and whose thickness of said antibacterial film is O.S micrometers or more 5 
micrometers or less. 

[Claim 5] The medical-application cladding material according to claim 4 whose thickness of said DLC 
film is 0.05 micrometers or more 0.5 micrometers or less. 

[Claim 6] A medical-application cladding material given in either of claims 1-5 in which said DLC film 
is formed by the plasma-CVD method. 

[Claim 7] A medical-application cladding material given in either of claims 1-6 which are what the base 
of said medical-application cladding material becomes firom polymeric materials. 
[Claim 8] The adhesion layer which consists of at least one sort of matter chosen as the field side where 
reliance is divided into the skin of a medical-application cladding material base firom titanium (Ti), 
chromium (Cr), and silicon (Si) is formed. On the outside of this adhesion layer, silver (Ag), gold (Au), 
platinum (Pt), copper (Cu), The medical-application cladding material characterized by having formed 
the antibacterial film which consists of at least one sort of matter chosen from zinc (Zn), tin (Sn), and 
iridium (Ir), and forming the diamond-like carbon (DLC) film in the condition that this antibacterial film 
is partially exposed to the outside of this adhesion layer. 

[Claim 9] The medical-application cladding material according to claim 8 formed by the ion vacuum 
evaporationo thin film forming method at least one side uses vacuum evaporationo and ion irradiation 
together among said adhesion layer and said antibacterial film. 

[Claim 10] The medical-application cladding material according to claim 8 or 9 said whose base is a 
permeability porosity base and whose thickness of said antibacterial film is 0.5 micrometers or more 5 
micrometers or less. 

[Claim 11] The medical-application cladding material according to claim 10 whose thickness of said 
DLC film is 0.05 micrometers or more 0.5 micrometers or less. 

[Claim 12] A medical-application cladding material given in either of claims 8-1 1 in which said DLC 
film is formed by the plasma-CVD method. 
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[Claim 13] A medical-application cladding material given in either of claims 8-12 which are what the 
base of said medical-application cladding material becomes from polymeric materials. 
[Claim 14] The adhesion layer which consists of at least one sort of matter chosen as the field side 
where reliance is divided into the skin of a medical-application cladding material base from titanium 
(Ti), chromiimi (Cr), and silicon (Si) is formed. The barrier layer which consists of gold (Au), platinum 
(Pt) or gold, and platinimi is formed in the outside of this adhesion layer. On the outside of this barrier 
layer, silver (Ag), platinum (Pt), copper (Cu), zinc (Zn), The medical-application cladding material 
characterized by having formed the antibacterial film which consists of at least one sort of matter chosen 
from tin (Sn) and iridium (Ir), and forming the diamond-like carbon (DLC) film in the condition that this 
antibacterial film is partially exposed to the outside of this antibacterial film. 

[Claim 15] The medical-application cladding material according to claim 14 formed by the ion vacuum 
evaporationo thin film forming method the fikn of [ 1 / at least ] said adhesion layer, said barrier layer, 
and said antibacterial film (layer) uses vacuum evaporationo and ion irradiation together. 
[Claim 16] The medical-application cladding material according to claim 14 or 15 said whose base is a 
permeability porosity base and whose thickness of said antibacterial film is 0.5 micrometers or more 5 
micrometers or less. 

[Claim 17] The medical-application cladding material according to claim 16 whose thickness of said 
DLC film is 0.05 micrometers or more 0.5 micrometers or less. 

[Claim 18] A medical-application cladding material given in either of claims 14-17 in which said DLC 
fihn is formed by the plasma-CVD method. 

[Claim 19] A medical-application claddmg material given in either of claims 14-18 which are what the 
base of said medical-application cladding material becomes from polymeric materials. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the medical-application cladding material for protecting 
skin deficit parts, such as a medical-application cladding material especially the wound section, and the 
bum section. 
[0002] 

[Description of the Prior Art] The wound section of the skin, the bum section, etc. are usually covered 
with the medical-application cladding material (dry dressing material) for recovering by the incrustation, 
where this part is maintained at dryness, the medical-application cladding material (wet dressing 
material) for recovering by maintaining this part at a moderate damp or wet condition, and promoting 
the migration of an epidermal cell, etc., in order to protect this part. Although a desiccation necrosis of a 
wound is controlled and wet dressing material has prompt recovery, an exudate tends to collect between 
this wet dressing material and a wound side, and tWs part serves as an environment which bacteria etc. 
tend to increase. 

[0003] About these medical-application cladding materials, in order to control growth of the bacteria in 

a wound side, to give the matter which has antimicrobial activity is tried. As antimicrobial activity 

matter given to a medical-application cladding material, an inorganic compound is used abundantly from 

a viewpoint of stability. For example, according to JP,64-15054,A, what included the zeolite which 

supported antibacterial metals, such as silver, copper, and zinc, in the front face or the whole of the 

medical-application cladding material which consists of silicone rubber is indicated. 

[0004] Moreover, according to JP,4-90764,A and JP,4-272764,A, a hydrophilic polymer is chemically 

combined with one front face of the medical-application cladding material of the shape of film which 

consists of porosity polyolefine and a thermoplastic polyurethane elastomer, respectively, and the thing 

which made extent which does not thin-film-ize an antibacterial metal by vacuum evaporationo or ion 

beam exposure adhere to this polymer plane of union fiirther is indicated, for example. 

[0005] Moreover, in case a wound side is covered with a medical-application cladding material, 

applying the cream pharmaceuticals containing an antimicrobial agent to a wound side, and preventing 

infection is also performed. 

[0006] 

[Problem(s) to be Solved by the Invention] However, it is easy to produce adhesion with a wound side, 
and both tiie aforementioned dry dressing material and wet dressing material have the problem that it is 
accompanied by pain at the time of dressing material exchange. Moreover, the aforementioned 
antibacterial zeolite is not applied to the front face of a medical-application cladding material, or the 
property of a base material may deteriorate by spreading and distribution of an antibacterial zeolite, and, 
generally the medical-application cladding material included in the whole is seldom used. 
[0007] Moreover, although the metal is given to extent which is not thin-film-ized in the medical- 
application cladding material to which vacuum evaporationo etc. carried out the aforementioned 
antibacterial metal in order to avoid exfoliation of tiie metal membrane by crookedness of a base 
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material, since sufficient adhesion with a base material is not acquired in addition but it is easy to 
produce exfoliation of a metal while in use, it is difficult to maintain sufficient antimicrobial activity 
over long duration. Moreover, by the approach of applying the cream pharmaceuticals containing an 
antimicrobial agent, these the greater part of cream pharmaceuticals will be absorbed by the medical- 
application cladding material, and it takes the time and effort which effectiveness is bad and applies. 
[0008] Then, this invention makes it a technical problem to offer the medical-application cladding 
material which adhesion with a wound side cannot produce easily. Moreover, this activity can be 
maintained and used for it over a long time, and this invention makes it a technical problem to offer 
further the medical-application cladding material which adhesion with a wound side cannot produce 
easily while it has sufficient antimicrobial activity which can control growth of the bacteria in the wound 
section of the skin etc. 
[0009] 

[Means for Solving the Problem] The diamond-like carbon (DLC) film is formed in the condition that 
tiie antibacterial film which is from the metal which has antimicrobial activity on the field side where 
reliance is divided into the skin of the base of a medical-application cladding material is covered, and 
this antibacterial film exposes the medical-application cladding material of this invention to the outside 
of this antibacterial film partially. 

[0010] The DLC film of the outermost layer is effective in adhesion control with a wound side. 
Although Ag which has strong antimicrobial activity typically can be mentioned as a metal which has 
said antimicrobial activity, noble metals, such as Au, Pt, and Ir, Cu, Zn, Sn, etc. can be used. Said 
antibacterial film can consist of at least one sort of matter among these. 

[001 1] As an ingredient of the medical-application cladding material base of this invention, synthetic 
macromolecule ingredients, such as naturally-ocurring-polymers ingredients, such as cotton usually used 
as an ingredient of a medical-application cladding material, polyethylene, and polyethylene 
terephthalate, etc. can be illustrated, and it is not limited especially. Moreover, the mode can illustrate 
the shape of the shape of a nonwoven fabric, and a film, the mode which piled up ******. The bases 
(for example, a nonwoven fabric, a film, etc. of permeability porosity which consist of polymeric 
materials) of the permeability porosity which consists of polymeric materials, such as cotton, 
polyethylene, and polyethylene terephthalate, as a typical thing can be mentioned. 
[0012] It is desirable for a base to make thickness of said antibacterial film 0.5-micrometer or more 5- 
micrometer or less extent in the case of the base (for example, a porosity film and a nonwoven fabric 
base [ from ]) of permeability porosity. On the relation which forms the DLC film in the outermost 
layer, when tfiis has thickness smaller than 0.5 micrometers the place where it is desirable for the 
antibacterial film to tum to the interior of a hole (opemng) of not only the front face of a medical- 
application cladding material base but a base, it is difficuh for it for tiie antibacterial film to tum to the 
interior of a hole (opening) of a base, and it is because there is a possibility that sufficient antimicrobial 
activity may not be obtained. Moreover, it is because it will be easy to produce a crack on the film and 
will become easy to produce exfoliation along with this crack, if larger than 5 micrometers. Moreover, 
thickness is said withm the limits and is suitably defined according to the membranous quality of the 
material, the quality of the material of a medical-application cladding material base, the pore (opening) 
area of this base, etc. For example, it is possible to make thickness small at extent which permeability 
will worsen if an opening aspect product decreases remarkably by film formation to the inner skin of 
each opening, or an edge when choked up comparatively densely [ when the opening aspect product of 
this base is small (i.e., a front face) ], and does not decrease an opening aspect product remarkably since 
it is not desirable practically. Also for this reason, 5 micrometers or less are desirable. 
[0013] As for the thickness of said DLC film, it is desirable to consider as 0.05-micrometer or more (for 
example, 0.1 micrometers or more) 0.5-micrometer or less extent. It is difficult for this to cany out film 
formation to homogeneity, if thickiiess is smaller than 0.05 micrometers, and it is because there is a 
possibility that the adhesion prevention effectiveness with sufficient wound side may not be acquired, 
and is because there is a possibility that the aforementioned antibacterial fihn may be extensively 
covered by the DLC fihn, and the antimicrobial activity of the antibacterial film may not fiiUy be 
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demonstrated when larger than 0.5 micrometers. 

[0014] Since the DLC film is formed in the surface part which touches the skin according to the 
medical-application cladding material of this invention, it is hard to adhere to a wound side, and the pain 
at the time of medical-application cladding material exchange becomes few things. Moreover, although 
the antibacterial film which becomes fi-om the metal which has at least one sort of antimicrobial activity 
inside this DLC film is formed and this film is covered by the DLC fihn, since it has exposed partially 
For example, when adopting the aforementioned permeability porosity base, it can leave ♦*♦*** which 
is not covered with the DLC film by forming this film to the interior of a hole (opening) of this base. 
Such an antibacterial film exposure part and the exudate from a wound side contact, the antibacterial 
metal in this film is eluted in an exudate as ion, and the antimicrobial activity which the antibacterial 
film has is fiiUy demonstrated. 

[0015] In the medical-application cladding material of this invention, it is possible to have the adhesion 
layer which consists of at least one sort of matter among Ti, Cr, and Si between said medical-application 
cladding material bases and said antibacterial film. For example, when the antibacterial film is Ag film, 
Ti adhesion layer can be adopted. Each of these adhesion layer ingredients has comparatively good 
adjustment with the both sides of the ingredient adopted as an ingredient of usual medical-application 
cladding materials, such as polymeric materials, and said antibacterial film ingredient, and the role 
which raises the adhesion of this base and the antibacterial film is carried out. 
[0016] Furthermore, in the medical-application cladding material of this invention, it has the barrier 
layer which consists of Au, Pt, or these both between said adhesion layers and said antibacterial film, 
and it is possible that said antibacterial film consists of at least one sort of matter among Ag, Pt, Ir, Cu, 
Zn, and Sn. For example, the antibacterial film can adopt the barrier layer which consists of Pt when an 
adhesion layer is a Ti layer by Ag film. When it does not have a barrier layer, there is a possibility that 
oxygen may be spread through the antibacterial film, and this oxygen reaches the interface part of the 
antibacterial film and an adhesion layer in that case, and it becomes easy to produce exfoliation of the 
antibacterial film in this part. Moreover, although it is easy to diffuse an antibacterial film constituent 
into an adhesion layer and the antibacterial film becomes easy to exfoliate in that case when it does not 
have a barrier layer, a barrier layer can control diffusion of such oxygen or (reaching) an antibacterial 
film constituent, and can raise the adhesion of the antibacterial film. 

[0017] When forming the direct antibacterial fihn on a base in the medical-application cladding material 
of this invention, without forming an aforementioned adhesion layer and an aforementioned barrier 
layer, this film formation When it has the antibacterial film and an adhesion layer and has the 
antibacterial film, a barrier layer, and an adhesion layer for film (layer) formation of either or both sides, 
it is possible to perform film (layer) formation of at least 1 by the ion vacuum evaporationo thin film 
forming method which uses vacuum evaporationo and ion irradiation together. 
[0018] Thereby, in an operation of exposure ion, while an ion irradiation side is activated, these both 
mixolimnion is formed between the formed film (layer) and its lower layer, and the adhesion of this film 
(layer) improves. As exposure ion, nitrogen ion, a hydrogen ion, inactive gas ion (helium (helium) ion, 
neon (Ne) ion, argon (Ar) ion, krypton (Kr) ion, xenon (Xe) ion, etc.), etc. can be used. 
[0019] Although the acceleration voltage at the time of ion irradiation changes v^th quality of the 
materials of an ion kind and an ion irradiation side etc., it is desirable to consider as V or more 1002-kV 
or less extent. This is because there is a possibility that the effectiveness of ion irradiation may become 
an ununiformity in an exposure side, and the field whose film adhesion is not enough may be generated 
if smaller than lOOV, and is because possibility that degradation of a medical-application cladding 
material base will arise under the effect of the heat accompanying ion irradiation is large when larger 
than 2kV. 

[0020] Moreover, in the medical-application cladding material of this invention, as a medical- 
application cladding material base, it is possible to use what cleaned the front face by ion irradiation 
before film (layer) formation, and film (layer) adhesion becomes what was further excellent in this case. 
Thus, the long duration use of the formation film (layer) can be carried out by adopting the ion vacuum 
evaporationo thm film forming method, becoming what carmot exfoliate easily firom the conventional 
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film also by crookedness of a base, and maintaining antimicrobial activity, as for such a cladding 
material. 

[0021] Moreover, in the medical-application cladding material of this invention, said DLC film can 
illustrate what was typically formed by the plasma-CVD method, although especially the formation 
approach is not limited. In addition, since the adhesion of said DLC film and film (layer) of the inside is 
also good, the medical-application cladding material of this invention is formed on the base as the whole 
fihn at adhesion fitness. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawmg 1 (A), (B), (C), and (D) are some expanded sectional views of the 
medical-application cladding material which is the operation gestalt of this invention, respectively. The 
antibacterial film Ml which becomes the side which faces the skin at the time of use of the medical- 
application cladding material base S of the shape of a nonwoven fabric which consists of polymeric 
materials from at least one sort of matter among Ag, Au, Ft, Cu, Zn, Sn, and Ir is formed, the DLC film 
M4 is formed in the outside, and the medical-application cladding material shown in drawing (A) has 
these both mixolimnion ml* between the film Ml and Base S. The antibacterial film Ml has covered 
this medical-application cladding material to the some inside of the air hole (opening) SI of not only the 
surface part of tihe medical-application cladding material base S but a base. On the other hand, the DLC 
film M4 of the outside is formed in the surface part of the antibacterial film Ml, and is seldom formed to 
the hole SI. Therefore, the antibacterial film Ml is exposed partially and, thereby, antimicrobial activity 
is fiiUy demonstrated. Moreover, since the DLC film M4 is formed in the surface part which touches the 
skin, it is hard to produce adhesion with a wound side. Moreover, of existence of mixolimnion ml', 
since it is good and the adhesion of the antibacterial film Ml and the DLC film M4 is also good, the 
adhesion of the film Ml and Base S is formed with adhesion sufficient on Base S as the whole film. 
[0023] The adhesion layer M3 which becomes the side by which the medical-application cladding 
material shown in drawing (B) faces the skin at the time of use of Base S from at least one sort of matter 
among Ti, Cr, and Si is formed, the antibacterial fihn Ml which consists of at least one sort of matter 
among Ag, Au, Pt, Cu, Zn, Sn, and Ir is formed in the outside, and the DLC film M4 is fiirther formed in 
the outside. The antibacterial film Ml has covered this medical-application cladding material to the 
some inside of the air hole (opening) SI of not only the surface part of the medical-application cladding 
material base S but a base. On the other hand, the DLC film M4 of the outside is formed in the surface 
part of the antibacterial film Ml, and is seldom formed to the hole SI. Therefore, the antibacterial film 
Ml is exposed partially and, thereby, antimicrobial activity is fiiUy demonstrated. Moreover, since the 
DLC fihn M4 is formed in the surface part which touches the skin, it is hard to produce adhesion with a 
wound side. Moreover, to the both sides of Base S and the film Ml, since adjustment is good and the 
adhesion of the antibacterial film Ml and the DLC film M4 also has it, the adhesion layer M3 is formed 
with adhesion sufficient on Base S as the whole film. [ good ] 

[0024] The medical-application cladding material shown in drawing (C) to the side which faces the skin 
at the time of use of Base S Ti, The adhesion layer M3 which consists of at least one sort of matter 
among Cr and Si is formed. The barrier layer M2 which consists of Au, Pt, or Au and Pt is formed in the 
outside, the antibacterial film Ml which consists of at least one sort of matter among Ag, Pt, Cu, Zn, Sn, 
and Ir is formed in the outside, and the DLC film M4 is fiirther formed in the outside. The antibacterial 
film Ml has covered this medical-application cladding material to the some inside of the air hole 
(opening) SI of not only the surface part of the medical-application cladding material base S but a base. 
On the other hand, the DLC film M4 of the outside is formed in the surface part of the antibacterial film 
Ml, and is seldom formed to the hole SI. Therefore, the antibacterial film Ml is exposed partially and, 
thereby, antimicrobial activity is fiiUy demonstrated. Moreover, since the DLC fihn M4 is formed in the 
surface part which touches the skin, it is hard to produce adhesion with a wound side, moreover, some 
film Ml by oxygen being spread from the exterior through the film Ml, and collecting on the interface 
part of the film Ml and a layer M3, or the constituent of the film Ml being spread into a layer M3 by 
existence of the barrier layer M2, — exfoliation is controlled. 
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[0025] Moreover, in the medical-application cladding material of drawing (C), the antibacterial film Ml, 
tiie barrier layer M2, and the adhesion layer M3 are formed by each by the ion vacuum evaporationo 
thin film forming method, and the medical-application cladding material shown in drawing (D) has 
mixolimnions ml, m2, and m3 between the lower layer, respectively. This medical-application cladding 
material has respectively the adhesion much more good by existence of mixolimnions ml, m2, and m3 
between the adhesion layer M3 and the medical-application cladding material base S between the barrier 
layer M2 and the adhesion layer M3 between the antibacterial film Ml and the barrier layer M2. 
[0026] In addition, in the medical-application cladding material of drawing (C), that in which the 
mixolinmion was formed only for one layer or two-layer by either is also considered. Moreover, also in 
the medical-application cladding material of drawing (B), what formed the antibacterial film Ml or 
(reaching) the adhesion layer M3 by the ion vacuum evaporationo thin film forming method can be 
considered. Moreover, drawing 2 is drawing showing the outline configuration of the membrane 
formation equipment which can be used for formation of the antibacterial film, a barrier layer, and an 
adhesion layer in manufacture of the medical-application cladding material concerning this invention, 
respectively. This equipment has a vacuum housing 1 and an evaporation source 3 and the ion source 4 
are formed in the location which counters the holder 2 and holder 2 which support the formed 
membranes medical-application cladding material base S in a container 1. Moreover, in the holder 2 
neighborhood, the thickness monitor 5 and the ion current measuring instrument 6 are arranged. 
Moreover, an exhauster 1 1 is attached to a container 1 and the inside of a container 1 can be made into a 
predetermined degree of vacuum. 

[0027] Moreover, drawing 3 is membrane formation equipment by the plasma-CVD method which can 
be used for formation of the DLC film in manufacture of the medical-application cladding material 
concerning this invention, this equipment - vacuum housing 1* ~ having ~ container T — the gas nozzle 
8 is installed in the location which counters inside at an electrode 7 and this. RF generator 72 is 
connected to an electrode 7, and container 1' is grounded. Moreover, the heater 71 for heating the goods 
S supported on it formed membranes to membrane formation temperature is attached to the electrode 7. 
container Ifrom stoma of a large number prepared in field which plasma material gas feed zone 9 is 
connected to gas nozzle 8, and counters electrode 7 ' ~ plasma material gas can be introduced now 
inside, moreover, exhauster 1 V attaches to container V - having - container 1' - inside can be made 
into a predetermined degree of vacuum. 

[0028] Next, the concrete example which manufactured the medical-application cladding material 
concerning this invention shown in said drawing 1 (D) is explained using the equipment of drawing 2 
and drawing 3 . As a formed membranes medical-application cladding material base S, the nonwoven 
fabric which consists of polyethylene terephthalate was used. After cleaning a base S fi-ont face 
ultrasonically with an alcoholic system organic solvent in advance of film formation, it was made to dry 
for 30 minutes at 60 degrees C. Subsequently, the medical-application cladding material base S was 
carried in in the container 1 of the equipment of drawing 2 , and as film formation was ceirried out at the 
side to which reliance is divided into the skin at the time of use, after making a holder 2 support this 
base S, the inside of a container 1 was made into the degree of vacuum of 1x10 to 6 or less Torrs by 
operation of an exhauster 1 1 . 

[0029] Subsequently, from the ion source 4, Ar ion was irradiated with the acceleration voltage of 300V 
at Base S, and the base S front face was activated and cleaned. Then, evaporated Ti using the 
evaporation source 3, continuing Ar ion irradiation, it was made to vapor-deposit on the medical- 
application cladding material base S supported by the holder 2, and Ti adhesion layer M3 of 0.1 
micrometers of thickness was formed on Base S. These both mixolinmion m3 was formed in the 
interface part of Base S and the adhesion layer M3 in connection with this. 

[0030] Subsequently, vacuum evaporationo of Pt and the exposure of Ar ion as well as said Ti adhesion 
layer M3 formation were performed, and Pt barrier layer M2 of 0.1 micrometers of thickness was 
formed on Ti adhesion layer M3. These both mixolimnion m2 was formed in the interface part of the 
adhesion layer M3 and Pt barrier layer M2 in connection with this. Subsequently, vacuum evaporationo 
of Ag and the exposure of Ar ion were performed like said Ti adhesion layer M3 formation and said Pt 
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barrier layer M dimorphism ♦*, and the Ag antibacterial film Ml of 0.4 micrometers of thickness was 
formed on Pt barrier layer M2. These both mixolimnion ml was formed in the interface part of Pt barrier 
layer M2 and the Ag antibacterial film Ml in connection with this. 

[0031] In addition, the degree of vacuum in a vacuum housing 1 was maintained at abbreviation 4x10- 
STorr during membrane formation. Subsequently, the fihn covering base with which Ti adhesion layer 
M3, Pt barrier layer M2, and the Ag antibacterial film Ml were formed in the base S front face at this 
order container 1' of the equipment of drawing 3 ~ it carried in inside, and the field in which said film 
was formed in this film covering base was turned to the direction of a gas nozzle 8, it installed on the 
electrode 7, and the inside of a container 1 was made into the degree of vacuum of 1x10 to 5 or less 
Torrs by operation of exhauster IT. 

[0032] subsequently, the stoma prepared in the gas nozzle 8 fi-om the gas supply section 9 - letting it 
pass " container V - methane (CH4) gas inside container V - from a power source 72 the fi-equency of 
13.56MHz to an electrode 7, while introducing until an inner degree of vacuum is set to lxlO-3Torr The 
high-fi-equency power of power 300W was supplied, this plasma-ized said introduced plasma material 
gas, and the DLC film M4 of 0.1 micrometers of thickness was formed in the outside of the Ag 
antibacterial film Ml of said film covering base under this plasma. 

[0033] Thus, as shown in drawing 1 (D), the medical-application cladding material with which the 
adhesion layer M3, the barrier layer M2, the antibacterial film M3, and the DLC film M4 were formed at 
this order on the field which contacts the skin at the time of use of the medical-application cladding 
material base S was obtained. Next, film adhesion was evaluated, respectively about the medical- 
application cladding material obtained according to said this invention example, the medical-application 
cladding material (example 1 of a comparison) which used together Ag vacuimi evaporationo and Ar ion 
irradiation, and formed Ag film on Base S, and the medical-application cladding material (example 2 of 
a comparison) which formed Ag film only by vacuum evaporationo on Base S. After evaluation of film 
adhesion having given the include angle of about 180 degrees and making it crooked 50 times, applying 
a steam to the film forming face of each medical-application cladding material, performing the tape 
fiiction test (it being used on the property of the configuration of a specimen article, without cutting) 
according to observing a membranous condition with the naked eye and X cut tape test (JIS K5400) 
estimated it. A result is shown in degree table 1. 

mi 

mmi mtmv mmi^v 
mm 2 mm»^ ±mmm 

Thus, it turns out that film adhesion even with after [ good / the medical-application cladding material 
by the example 1 of a comparison which formed Ag film by each medical-application cladding material 
and the ion vacuum evaporationo thin film forming method by this invention example which formed 
each film (layer) by the ion vacuum evaporationo thin film forming method ] 50 times crookedness is 
shown, and it can be equal to long duration use. It tums out that exfoliation has produced the medical- 
application cladding material by the example 2 of a comparison which does not use ion irradiation 
together and, on the other hand, does not have an adhesion layer and a barrier layer by being crooked 50 
times, and it is hard to present practical use. 

[0034] Next, the ease of removing of coagulation blood was evaluated, respectively about the medical- 
application cladding material and the unsettled medical-application cladding material base S which has 
not carried out film formation obtained by said this invention example and the example 1 of a 
comparison. About 0. 1ml of Homo sapiens blood is dropped on the film of each film covering base, and 
it is 2 1cm. Extended and applied to the area range, where this spreading part is covered with a petri 
dish, put, and blood was made to solidify, the fiiction test was performed using adhesive tape about the 
clot-of-blood film, and the ease of removing of coagulation blood was investigated. A result is shown in 
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degree table 2. 



S2 



ttmi 



Thus, it is thought that the medical-application cladding material of this invention example can remove 
easily the blood solidified on the film, and can remove it from the exudate which adhered to this 
medical-application cladding material when it used for the wound side where blood etc. oozed out 
easily. On the other hand, with Ag film covering base of the example 1 of a comparison, it is thought 
that it is a little difficult to remove from an exudate, and it is thought with an unsettled base with it that it 
is very difficult to remove from an exudate. 



[Effect of the Invention] According to this invention, the medical-application cladding material which 
adhesion with a wound side cannot produce easily can be offered. Moreover, according to this invention, 
while having sufficient antimicrobial activity which can control growth of the bacteria in the wound 
section of the skin etc., this activity can be maintained and used over a long time, and the medical- 
application cladding material which adhesion with a wound side cannot produce easily can be offered 
further. 



[Translation done.] 
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